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(54) CriEMEHHblM TBEPflblfi Cn/lAB 

(57) Pecfcepar 

M3o6pereHMe othochtch k nopoiuKOBow 
MeTannyprvin, b MacTHOCTM k cneMeHHbiM 
TBepflbiM cnnaBaM, npwueHfleMbiM b Ka^ecTBe 
pe>Kyt^ero HHdpyMeHTa. CymHocTb 
M3o6peTeHM?i: npeAno>KeHHbiCi cneMeHHbiw 
TBepflbitf cnnaB HMeeT cnepy\ou\v\iA cociaB, 06. 
% Kap6nA BOJib4>paMa 38,2 - 64,5; 
Kap6oHMTpnA THTaHa-Hno6nfl cocTaBa 



Ti i- x Nb x C 0 .5No.5 h/im Kap6oHMTpnA 

ijkipKOHHfl-HHo6nji cocTaBa Zr i- x Nb x Co.5No.5, 
me x = 0,2 - 0,3 21,5 - 38,2, BO/ibCfcpaM 1,3 
- 3,4, KooanbT - ocTanbHoe, npn oTHoiueHnn 
o6"beMHoro coAepwaHua Kap6oHHTpnAa k 
Kap6nAy BO/ibcfjpaMa 1 : 1 - 1 : 3 a OTHOiueHwi 
o6"beMHoro coAepwaHHH BOJibcfipaMa k 
Kap6oHMTpMAy 0,06 - 0,09. 2 Ta6n. 
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(54) SINTERED SOLID ALLOY 

(57) Abstract: 

FIELD:- powder metallurgy. SUBSTANCE: the 
claimed sintered solid alloy comprises ( 
vol; % ): 38.2-64.5 tungsten carbide; 
21.5-38.2 titanium-niobium carbonitride having 
Ti i-xNb x Co.5No.5 or 
zirconium-niobium/carbonitride having 



Zr i-xNbxCo.sNo.5 wherein X is 0.2-O.3; 
1.3-3.4 tungsten; and cobalt, the balance. 
The carbonitride to tungsten carbide volume 
ratio is 1: 1-1: 3 and the tungsten to 
carbonitride volume ratio is 0.06: 0.09. 
EFFECT: improved properties of the alloy. 1 tbl 
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M3o6peTeHne othochtch k nopowKOBofi 
MeTanjiyprnn, a nMeHHO k cneneHHbiM TBepAbiM 
cnnasaM, npkiMeHaeMbiM b KanecTse pe>Kymero 

MHCTpyMGHTa. 

H3BecTeH cneHeHHbitf TBepAbifi cnnaB, 
coAep>KaiMM« Kap6nA (BonbcfcpaMa, TaHTana, 
TUTawa) m Ko6ajibT, b kotopom c i^eribio 
noBbiiueHUfl ctoAkoc™ npn pe3aHnn nyTeM 
yMeHbuieHUfl KonHnecTBa CBoobAHoro ymepoAa 
coflepjKaHne ymepoAa b Kap6nfle paBHo 85-95% 
ot CTexnoMeTpMHecKoro (1). 

HeAOCTaTKOM aroro TBepAoro cnnaBa 
HBJifleTCH HecTa6nxibHocTb pe)KyiMnx cboPictb 
BcneACTBue OTicnoHeHi/ifl coAepxaHMfl ymepofla 
ot pacMeTHoro npw BbDKMraHnn TexHonornHecKOM 
CBS3KH h cneKaHMH b cpeAe, coAepwamefi 
ymepoA. 

Han6onee 6nn3KMM no TexHMMecKoPi 
cy^HOCTH \a AocniraeMOMy pe3ynbTaTy 
HBJifleTCfl TBepAbiM cnnaB (2), Bbi6paHHbiPi b 
KanecTBe npoTOTuna, Ha ocHOBe Kap6nAa 
sonbo>paMa, coAepKamnfl Kap6oHMTpMA 
TmaHa-Hno6nfl cocTaBa Ti i- x Nb x CyN 2 , rAe x= 
0,2-0,3; y= 0,3-0,5, z= 0,45-0,7 npn y+z= 
0,9-1, a OTHOLUGHM8 o6"beMHoro coAep>KaHHfl 
Kap6oHHTpnAa ™TaHa-HMo6nfl k o6bewHOMy 
coAepaoHwo KapSMAa BO/ibcf)paMa cocraBnaeT 
1: 1-1: 3 npM cneAyHDi^eM cooTHoweHHM 
KOMnoHeHTOB TBepAoro cnnaBa, Mac. % : 

KapooHWTpuA TUTaHa- moQm 9,5-24,9 
KoSanbT 9,1-20,4 Kap6nA Bonbc£paMa 
OcTanbHoe. 

OcHOBHbiM HeAOCTaTKOM AaHHoro cnnaBa 
ABnaeTc* CHM>KeHMG ctoPikoc™ npn pe3aHnn 
BcneACTBue HanHHH* b CTpyioype cnnaBa 
CBo6oAHoro ymepoAa. 

Uenbfo M3o6peTeHMJi flanges co3AaHne 
cneneHHoro TBepAoro cnnaB c noBbiweHHoPI 

CTOMKOCTblO npii pe33HHM. 

nocTaBJieHHaii ijenb AocmraeTca TeM, mto b 
cneneHHbi^ TBepAbiPi cnnaB, coAepwainnK 
Kap6nA BonbcfpaMa, KooanbT, Kap6oTHHTpwA 
TMTaHa-Hno6nfl cocTaBa Ti i-xNbxCo.sNo.s (nnn 

Kap60HHTpMA UMpKOHUfl-HMOGMfl COCTaBa 

Zr i- x Nb x Co, 5 No,5), rAe x= 0,2-0,3, npn 
oTHOiiieHMM o6"beMHoro C0AepKaHn« 
Kap6oHHTpnAa THTaHa-nno6um (hum 
KapooHHTpuAa UnpKOHMfl-Hno6n«) k Kap6nAy 
BOJibc^pawa 1:1-1:3, AonoriHMTe/ibHo bboamtca 
Boribo>paM npn cneAytomeM cooTHoujeHMn 
KOMnoHeHTOB, o6\ % : Kap6nA BonbcJjpaMa 
38,2-64,5 Kap6oHMTpnA TMTaHa- hho6m* (unvi 
Kap6oHMT- pnA MHpKOHMH-HH06MR) 21,5-38,2 
BonbqbpaM 1,3-3,4 Ko6a/ibT OcranbHoe 

npHHeM oTHOiueHne oobeMHoro cc-AepwaHHH 
BoribcppaMa k o6"beMHOMy coAepwaHHio 
Kap6oHHTpnAa TWTaHa-HHo6na (nnn 

Kap60HHTpMAa LJUpKOHHfl-HklOOKfl) paBHo 
0,06-0,09. 

BBeAeHne TaKoro KonkinecTBa BonwfepaMa, 
o6pa3y»omero co cBo6oAHb!M yrnepoAOM 
Kap6nA Boribc^paMa, yMeHbiuaeT HannMne b 
CTpyicrype cnnaBa CBo6oAHoro ymepoAa, 
noflBnwjoiAerocfl b pe3ynbTaTe BbiropaHun 
TexHononmecKofi cb*3h m cneKaHHfl cnnaBa b 
cpeAe, coAepwamePi ymepoA. flBnafomeroca 
AecfDeKTOM cTpyicrypbi n cHwwatomero CTo^KOCTb 
npvi pe3aHMM. 

BBeAeHne BonbcfcpaMa < 1,3 06. % He 
npuBOAUT k AQCTH>KeHHK) nocTaBneHHoPi uenM, 

TaK K3K KOnHMeCTBO BOnbO>paMa HeAOCTaTOHHO 

Ann cB«3biBaHM« CBo6oAHoro ymepoAa. 
BBeAeHne BonboppaMa > 3,4 06. % npuBOAUT k 



noaaneHHK) 4>a3bi W 2 C, TaioKe flBnqjomePicR 
Aeo>eiaoM CTpyicrypbi m CHkwcaK)i4e« ctoPikoctm 

npM pe33HMH. 

npw oTHoiueHnn 06-beMHoro coAep>KaHM« 
Bonbcf)paMa k o6"beMHOMy coAepKaHMK) 

KapOOHMTpiiAa TMTaHa-HM06Mfl (Kap6oHMTpnAa 
UnpKOHHfl-HMo6na) 0,06-0,09 ooecneMMBaeTCfl 
Han6onee nonnoe cBA3biBaHne CBo6oAHoro 
ymepoAa c HaHMeHbwefi BepoyiTHocTbio 
o6pa30BaHMfl 4>a3bi W2C 

ConocTaBMTenbHbii^ aHann3 c aHanoroM m 
npoTOTunoM no3BonfieT CAenaTb BbiBOA, hto 
3a«BneHHbifi TBepAbiM cnnaB oTnunaeTcii ot 
HssecTHbix BBeAeHneM hoboto KOMnoHeHTa m 

HOBbIM COOTHOUJeHHeM KOMnoHeHTOB b 06. % . 

TaKMM 06pa3OM, 3a«BneHHoe TexHMMecKoe 
peujeHne cooTBeTCTByeT KpnTepnio "HOBH3Ha". 
Anann3 n3BecTHUx cnnaBOB noKa3an, mto 
npeAnoxeHHbiii TBepAbiPi cnnaB npn a3hhom 

COCTaBe M COOTHOUJeHUM KOMnoHeHTOB 

oSecneHMBaeT AocTWKeHMe HOBbix cbo«ctb, a 
HMeHHo, noBbitueHne cto^koctm npn pesaHMki sa 
cneT yMeHbiueHMfl CBo6oAHoro ymepoAa b 
CTpyioype cnnaBa nyTeM CBfl3biBaHna ero 
Bonba>paMOM, mto no3BonaeT CAenaTb BbiBOA o 
cooTBeTCTBHu 3a«BneHHoro peujeHn« KpnTepnio 
"cymecTBeHHbie OTnMHMfl". 

n p n m e p. TBepAbifi cnnaB nonyMkinn 
nyTeM coBMecTHoro noMona ncxoAHbix 
KOMnoHeHTOB njMXTbi b BuSpoMenbHMi^e B 
TeneHne 60 h b cnnpTe oiapaMn m cnnaBa BK8. 
nocne cyujKn m nnacTnqbuunpoBaHMfi CMecb 
npoTupann Ha CMTe, a npeccoBann o6pa3t4bi 
yci/inueM 100 Mlla n cneKann hx b cpeAe a30Ta 
b MHTepBane TeMnepaTyp 1773-1923 K. 

B Ta6n. 1 npuBeAeHbi HeKOTopwe cocTaBbi 
npeAno>KeHHoro TBepAoro cnnaBa, a Taiwe ABa 
cocTaBa npoTOTuna, npn KpaCiHMx SHaneHM^x 
KOMnoHeHTOB m AaHHbie no coAepacaHwo 
cBo6oAHoro ymepoAa b cnnaBax. 

B Taon. 2 npwBeAeHbi pe3ynbTaTbi 
ucnbiTanafi pejKyu^nx cboPictb cnnaaoB. 
06pa6aTbiBaeMbiM MaTepnan - cianb 
08X18H10T. Pe>KHM pe3aHMa: noAana - 0,11 
06/mhh, rny6nna pe3aHMH - 0;25 mm, CKopocTb 
pe3aHHH 40-50, 65-85, 110-130, 170-190, 
240-260 m/mmh. (56) naTeHT ^noHMM 5510659 
Kn. C 22 C 29/00, 1980. 

3aaBKa flnoHMH N 5710940, Kn C 22 C 
29/00, 1982. 

OopMyna M3o6peTeHM5i: 

CnEHEHHb!l/l TBEPflblPl CnJlAB, 
coAep>Ka^M« Kap6nA BonbqbpaMa, Kap6oHMTpnA 
TyronnaBKoro MeTanna - hho6m* h Ko6anbT, 
OTnma\ou\iAftc9i TeM, mto oh AononHMTenbHo 
coAep>KMT Bonb0paM, a b KanecTBe 
Ka d6oh M Tp M A3 OH coAepwwT Kap6oHHTpnA 
TMTaHa-HMo6uifl cocTaBa TiNb x Co,5N 0 ,5 mm 

Kap60HMTpHA l4MpKOHMfl-HH06nfl cocTaBa Zr 
Nb c n , . r fl e x = 0,2 - 0,3, npn 

x 0,5 0,5 

55 cneAyiomeM cooTHOiueHnn KOMnoHeHTOB, 06. % 

Kap6"MA Bonb4>paMa 38,2 - 64,5 

Kap6oHMTpHA TMTaHa - hho6ma nnn 
Kap6oHMTpnA mipKOHMfl - hmo6mji 21,5 - 38,2 

BonbqbpaM 1 ,3 - 3,4 
60 Ko6anbT OcTanbHoe 

npw cooTHOiueHUM o6"beMHbix coAepwaHMfi 
KapSoHMTpnAa m Kap6nAa BonbqtipaMa 1 : (1 - 3) 
u OTHomeHUH o6beMHbix coAep>KaHnPi 
BonbqbpaMa n Kap6oHMTpnAa 0,06 - 0,09. 
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